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An investigation into different models for
representing the design problem solving
process
Baynes offers one view of the process of design:
“Designing is not confined to the planning
stage of a project. It continues throughout
the process of creating a product, a model,
an exhibition or a machine. Designing means
looking ahead by using discussion, analysis,
creative thinking, making testing and
modification.” 2.
Any attempt to describe something as complex as
how children or adults design is fraught with
difficulties. Not enough is known about an activity
which is dependent on both the characteristics of
the designer and the context within which designing
takes place.
For the purposes of this pilot study I have taken
designing and making to be an holistic activity in
which an open-ended task or problem is identified.
After due consideration something is then produced
in order to complete the task or solve the problem.
The way in which this is done can be described as
the design or problem-solving process and consists
of a series of related behaviours, some of which will
be observable actions. I have chosen to focus on the
kind of behaviour which might be exhibited and
recorded on video as children carry out short design
tasks. In doing so I have inevitably made assumptions
about what the subject is thinking and the motives
behind each action.
Classifying children’s behaviours when
carrying out design tasks
In these first attempts to classify children’s
behaviours I have used:
(i)  A study of a wide variety of models for the
design/problem solving process. A summary of
this study is shown in Table 1.
(ii) The behaviours the children themselves
exhibited when carrying out the tasks.
Table 1 shows the vocabulary used in a variety of
models which describe the design / problem solving
process. In some cases the design process is
described diagrammatically as a linear or cyclical set
of behaviours (CDT from 5 to 15 or Design and
Technology 5 - 12 )3 but in others the description is
less structured and simply lists some behaviours
attributable to designing or solving particular types
of problem (Design and Primary Education  and
Science for ages 5 to 16, August 1988)4. Some
publications clearly refute the notion that designing
follows a set, linear path with a beginning and an
end (Technology in the National Curriculum -
Non-statutory Guidance)  though all of them,
interestingly enough, list the characteristics of
designing in approximately the same order.
From the descriptions of design behaviours in Table
1 we find there is a reasonable consensus of opinion
about the nature of designing or practical problem
solving and the order in which, supposedly, things
happen. A further analysis is aided by the
identification of three major stages in the design
process which I have outlined in Table 2. I have
used the words in brackets as a shorthand when
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Abstract
The process of designing and making has been described in various ways, often as a simplified flow of
events from identifying a problem or need to the final evaluation of the end-product. Similarly the
literature which promotes practical problem solving often describes it as a process which has stages
similar if not identical to those used for design and technology. More recently the APU has developed the
concept of an interactive process between “head” and “hand” 1. Their model, however, is still a simplified
linear one which uses broad categories to describe the behaviour of the designer.
How accurately do these models reflect reality? How much are they based on observations of children
designing and making? Are there behaviours which children exhibit which are not described in these
models? This paper describes a pilot study for a research project using video to record the behaviour of
children as they carry out short design and make tasks. A graphical representation of the process of design
will be introduced and used to show that the models we use do not necessarily reflect reality.
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• The children would work in pairs in a room
familiar to them.
• The video recording would focus on one pair of
children only, and the record of observations
would be for one of these children.
It was decided that a group of eight children from
year 4, working in a room separate from their
classroom would provide a relatively relaxed
atmosphere in which to carry out a short design
task. The video camera was set up in a fixed position
and focused on one pair of children so as to follow
the whole of their design task. Microphones were
set up on the working table to record the children’s
conversation.
The simple design task was introduced by a teacher
and the children set to work without further teacher
intervention apart from words of encouragement.
(The teacher could also be used as a resource if the
classifying data from the video sequences.
Describing the process in graphic form
The stages in the problem solving / design process
described in this Table could be represented in a
graphic form by introducing another dimension -
that of Time. A conventional, ideal view of the
design process might look like the graph in Fig 1
which I have developed for the purpose of this pilot
study. Each stage in the process is listed in order on
a vertical axis while the time spent on each stage is
denoted by the length of the bold lines in the
direction of the time axis. We might expect more
time to be spent on such tasks as making and
modelling and most process models predict some
looping between testing and improving. These
features are displayed on the graph. The times
chosen are entirely arbitrary but the general pattern
would remain the same in the eyes of many theorists.
The pilot study
In order to make the pilot study manageable I chose
to impose the following constraints:
• The context for design in each case would be
one with which the children were already familiar,
eg design a simple game.
• The task would be relatively easily achieved with
simple classroom resources such as paper, card
and glue.
• The design task, as far as possible, would be an
holistic one which could be completed within
an hour.
Table 2 - Observable behaviours related to designing and making
1. Before a solution is decided upon:
Identifying needs, opportunities and potential for design related tasks. (Identify)
Investigating and exploring the design context. (Investigate)
Clarifying the implications of the design task. (Clarify)
Specifying criteria for the outcome of the design task. (Specify)
2. While deciding which solution to use:
Carrying out research into the problem and its solution. (Research)
Generating ideas for solutions. (Generate)
Modelling ideas - in discussions, as drawings, as mock-ups etc (Model)
3. After a solution has been decided upon:
Planning the making or production of a solution. (Plan)
Organising resources. (Organise)
Making or producing a solution (Make)
Testing the solution (Test)
Improving the solution (Improve)
Evaluating various aspects of the process as work proceeds. (Evaluate)
Evaluating final product and processes used against original criteria. (Final evaluate)
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Figure 2
Conclusions
If the initial analysis of the complete case study
described is indicative of patterns which might
emerge in future studies then some observations
can be made.
• Quite soon in the design activity the Make
behaviour becomes a dominant thread, taking
up more time than any other behaviour.
• Some behaviours, according to Table 3 and Fig
2, appear to occur simultaneously but this merely
illustrates the difficulties in drawing up these
separate categories in the first place. For instance
a strong link between modelling  and generating
ideas for solutions is demonstrated when Lisa
picks up a marble and holds it against the model
face to represent an eye (at 20.51). Also at 24.15
the evaluation  of the method for gluing on the
marble leads simultaneously to a new plan  to
use Sellotape.
• The constraints imposed by the way the task was
set have a considerable influence on the
behaviours exhibited. In this task there was little
or no chance for the designer to define her own
task or to investigate the context as fully as might
be possible in a different setting. Furthermore
there was no time at the end of the task for
reflection or final evaluation by the designer. In
future, opportunities for these behaviours to be
exhibited could be built in to the task.
• This analysis takes no account of the effect of
teacher-initiated intervention once designing
has begun. The teacher in this example features
only as an expert, able to provide help when this
is requested. In these instances the technical
instruction given was classified as Research on
the part of the designer.
• The graph for the complete design task (not
shown) is not like the idealised one in Fig 1 but
instead shows a much more irregular pattern,
jumping from Clarifying  to Make  to Research
and so on, in quite short bursts of a few seconds
at a time. There is, however, a trend which
shows movement from the early stages described
in Before a solution is decided upon  (Table 2)
towards the later stages, but punctuated by
leaps backwards and forwards “across” the design
process. This is partly illustrated in Fig 2. and
would suggest the models described in Table 1
may be misleadingly simple and need further
refinement.
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